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We study the changing international transmission of US financial shocks over the period 
1971-2009. Financial shocks are defined as unexpected changes of a financial conditions 
index (FCI), recently developed by Hatzius et al. (2010), for the US. We use a time-varying 
factor-augmented VAR to model the FCI jointly with a large set of macroeconomic, financial 
and trade variables for nine major advanced countries. The main findings are as follows. First, 
positive US financial shocks have a considerable positive impact on growth in the nine 
countries, and vice versa for negative shocks. Second, the transmission to GDP growth in 
European countries has increased gradually since the 1980s, consistent with financial 
globalization. A more marked increase is detected in the early 1980s in the US itself, 
consistent with changes in the conduct of monetary policy. Third, the size of US financial 
shocks varies strongly over time, with the `global financial crisis shock' being very large by 
historical standards and explaining 30 percent of the variation in GDP growth on average over 
all countries in 2008-2009, compared to a little less than 10 percent over the 1971-2007 
period. Finally, large collapses in house prices, exports and TFP are the main drivers of the 
strong worldwide propagation of US financial shocks during the crisis. 
JEL classification: F1, F4, F15, C3, C5 
Keywords:    International business cycles, international transmission channels, financial 
    markets, globalization, financial conditions index, global financial crisis, time-
  varying  FAVAR Non-technical summary 
We study the changing international transmission of US financial shocks over the period 
1971-2009. Financial shocks are defined as unexpected changes of a financial conditions 
index (FCI) for the US, as recently proposed by Hatzius et al. (2010). We use a time-varying 
factor-augmented VAR (TV-FAVAR) to model the FCI jointly with a set of factors 
summarizing more than 200 macroeconomic, financial and trade variables for nine major 
advanced economies (the US, Canada, the UK, France, Germany, Italy, Spain, Japan and 
Australia).
We address the following questions: 
(i) How large is the impact of US financial shocks on major advanced economies, and have 
the shock size and its transmission changed over time?
(ii) Through what channels are US financial shocks internationally transmitted, and can we 
identify changes in the transmission mechanism over time?
(iii) How strongly were the major advanced economies affected by the global financial crisis, 
also in comparison with previous episodes of financial turmoil? Which channels played a 
major role in the transmission over the global crisis period?  
We find that expansionary US financial shocks have a considerable positive impact on the 
nine countries, and vice versa for negative shocks (with Australia being less affected). The 
transmission to GDP growth in the European countries has increased gradually since the 
1980s, consistent with globalization. We also detect a more marked increase in the effect on 
growth in the US in the early 1980s, consistent with changes in the conduct of monetary 
policy. The size of US financial shocks also varies strongly over time, with the `global 
financial crisis shock' being larger than any other financial shock estimated over the sample 
under analysis. 
US financial shocks explain on average over all countries 30 percent of the variation in GDP 
growth during the crisis period, which is very large compared to a little less than 10 percent 
on average over the 1971-2007 pre-crisis period. We finally find that the strong worldwide propagation of the global financial crisis was due to 
a sharp breakdown in exports. House prices and Total Factor Productivity have also declined 
very strongly by historical standards in response to the adverse financial shock in most 
countries, which may have also contributed to an exceptionally strong decline in consumption 
and investment. Nichttechnische Zusammenfassung 
Die vorliegende Analyse untersucht die sich im Zeitablauf verändernde internationale 
Übertragung von US Finanzmarktschocks zwischen 1971 und 2009. Wir definieren 
Finanzmarktschocks als unerwartete Änderungen eines von Hatzius et al. (2010) entwickelten 
‚Financial Conditions Index’ (FCI) für die Vereinigten Staaten und verwenden ein 
zeitvariierendes ‘factor-augmented VAR’ (TV-FAVAR), um den FCI zusammen mit 
internationalen Faktoren zu modellieren. Die internationalen Faktoren fassen mehr als 200 
makroökonomische, finanzielle und Handelsindikatoren für neun große Industrieländer (die 
USA, Kanada, das Vereinigte Königreich, Frankreich, Deutschland, Italien, Spanien, Japan 
und Australien) zusammen. 
Im Einzelnen beantworten wir folgende Fragen: 
(i) Wie groß ist der Effekt von US-Finanzmarktschocks auf große Industrieländer, und haben 
sich die Größe der Schocks und deren Transmission über die Zeit verändert?
(ii) Über welche Kanäle übertragen sich US-Finanzmarktschocks international, und lassen 
sich Veränderungen im Transmissionsprozess über die Zeit identifizieren?
(iii) Wie stark waren die großen Industrieländer durch die globale Finanzkrise betroffen, 
auch im Vergleich zu vorangegangenen Zeiten finanziellen Stresses? Welche Kanäle spielten 
eine besondere Rolle bei der Übertragung während der Krise?
Wir finden, dass sich expansive (kontraktive) US-Finanzmarktschocks nennenswert positiv 
(negativ) auf die gesamtwirtschaftliche Entwicklung in den neun Ländern auswirken (mit 
Ausnahme Australiens, das weniger stark betroffen ist). Die Übertragung auf das BIP-
Wachstum in den europäischen Ländern hat sich graduell seit den achtziger Jahren verstärkt. 
Diese Entwicklung ist konsistent mit dem fortschreitenden Globalisierungsprozess. Zudem 
finden wir einen markanten Anstieg des Effekts auf das Wachstum in den USA zu Beginn der 
Achtziger Jahre, welcher möglicherweise auf eine Veränderung der Geldpolitik 
zurückzuführen ist. Die Größe von US-Finanzmarktschocks variiert ebenfalls merklich über 
die Zeit. Der ‘globale Finanzkrisenschock’ ist größer als sämtliche andere über den 
Untersuchungszeitraum geschätzte US- Finanzmarktschocks. US-Finanzmarktschocks erklären im Durchschnitt über alle Länder 30 Prozent der 
wirtschaftlichen Entwicklung während der globalen Finanzkrise. Dieser Beitrag ist sehr groß 
verglichen mit knapp unter 10 Prozent im Durchschnitt über den Zeitraum vor der Krise 
(1971-2007).
Unsere Analyse zeigt schließlich, dass sich die kräftige weltweite Übertragung der globalen 
Finanzkrise auf einen starken Einbruch der Exporte zurückführen lässt. Zudem sind die 
Immobilienpreise und die Totale Faktorproduktivität in den meisten Ländern 
außergewöhnlich kräftig gesunken und haben zum starken Rückgang von Konsum und 
Investitionen beigetragen.Contents
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Figure 1: US financial conditions index (FCI), shock volatility,
and own impulse response 
(a) The FCI








(b) Time-varying FCI shock volatility 







































Notes: Panel (a) shows the FCI as computed by Hatzius et al. (2010) from a panel of 45 variables. The FCI data 
are obtained from Mark Watson’s web page. Panel (b) shows the estimated sequence of the FCI’s shock 
volatility. Panel (c) shows the time-varying impulse response profiles of the FCI reacting to a one-unit shock to 
itself.34
Figure 2: Time-varying impulse response functions and forecast error variance 
decompositions of GDP growth





















































































































































































































































































































Notes: Panel (a) shows the impulse responses of GDP growth (in percentage points) of the nine countries to a 
constant-size FCI shock (one unit)) over time. Panel (b) also shows these impulse responses, but only for 
selected response horizons (on impact, after 4 quarters, after 8 quarters) and together with 90%-confidence bands. 
Panel (c) displays time-varying forecast-error variance decompositions: the proportion (in percent) of 
unexpected changes in GDP growth over horizons of 4 and 20 quarters, respectively, which are attributable to 
FCI shocks.  36
Table 1: IRFs to expansionary FCI shocks (averages over subsamples) 
Normal times' Financial turmoil periods
1972-1986 1987-2007 1973-1975 1982-1984 1987 1988-1991 2001 2008-2009
GDP
US 0.08 0.79 0.22 0.16 0.65 0.80 0.77 0.75
CA 0.99 1.18 1.04 0.91 0.96 0.90 1.24 1.21
UK 0.71 0.86 0.83 0.75 0.79 0.91 0.82 0.91
FR 1.11 1.05 1.06 1.20 1.01 0.95 1.04 1.07
DE 1.49 1.38 1.59 1.44 1.33 1.28 1.38 1.69
IT 1.50 1.51 1.54 1.51 1.50 1.51 1.53 1.51
ES 0.51 1.39 0.78 0.45 0.79 0.98 1.41 1.75
JP 1.51 1.28 1.82 1.57 1.45 1.62 1.14 1.42
AU 0.42 0.54 0.45 0.41 0.43 0.45 0.57 0.58
Consumption
US 0.09 0.49 0.26 0.14 0.28 0.46 0.45 0.65
CA 0.26 0.71 0.22 0.06 0.35 0.34 0.72 0.80
UK 0.23 0.33 0.32 0.24 0.30 0.43 0.27 0.36
FR 0.48 0.76 0.58 0.55 0.67 0.79 0.72 0.72
DE 1.03 0.82 1.14 1.02 0.95 0.94 0.78 0.81
IT 1.46 1.31 1.53 1.39 1.25 1.29 1.32 1.51
ES 0.48 1.00 0.67 0.36 0.66 0.53 0.96 2.00
JP 0.92 0.55 1.47 0.92 0.82 1.04 0.38 0.83
AU 0.59 0.78 0.64 0.55 0.65 0.65 0.81 0.77
Investment
US 0.43 1.30 2.46 -0.10 1.84 2.93 2.12 2.06
CA 2.69 2.32 2.50 2.62 2.28 2.01 2.42 2.48
UK 1.74 3.72 2.49 1.76 2.89 3.53 3.83 4.29
FR 2.09 2.24 2.05 2.08 2.03 2.16 2.20 2.07
DE 1.50 0.81 1.47 1.64 1.33 1.32 0.67 0.82
IT 1.34 1.68 1.77 1.06 1.28 1.32 1.68 2.24
ES 3.27 4.46 3.43 3.17 3.74 3.92 4.49 4.99
JP 1.71 1.78 2.58 1.73 1.63 2.01 1.65 2.60
AU 0.20 0.27 0.22 0.13 -0.01 -0.05 0.40 0.40
Unemployment rate
US -0.17 -0.20 -0.18 -0.26 -0.17 -0.19 -0.27 -0.30
CA -0.23 -0.16 -0.39 -0.23 -0.16 -0.19 -0.15 -0.23
UK -0.26 -0.21 -0.30 -0.28 -0.29 -0.33 -0.17 -0.23
FR -0.27 -0.09 -0.58 -0.04 -0.05 -0.09 -0.07 -0.09
DE -0.33 -0.07 -0.44 -0.22 -0.15 -0.15 -0.06 0.04
IT -0.24 -0.16 -0.42 -0.19 -0.14 -0.11 -0.19 -0.21
ES -0.61 -0.63 -1.11 -0.36 -0.27 -0.26 -0.63 -1.15
JP -0.10 -0.04 -0.18 -0.03 0.01 0.01 -0.07 -0.12
AU -0.34 -0.25 -0.42 -0.41 -0.41 -0.44 -0.19 -0.16
Total factor productivity
US 0.00 0.15 -0.03 0.01 0.05 0.07 0.17 0.23
CA 0.10 0.30 0.12 0.16 0.10 0.11 0.37 0.42
UK 0.10 0.33 0.23 -0.11 -0.07 -0.03 0.46 1.01
FR 0.34 0.42 0.58 0.11 0.25 0.31 0.49 0.50
DE 0.16 0.47 0.23 0.13 0.14 0.10 0.55 1.03
IT 0.63 0.52 0.79 0.47 0.44 0.45 0.55 0.61
ES 0.28 0.20 0.41 0.21 0.20 0.20 0.20 0.21
JP 0.38 0.64 0.13 0.37 0.45 0.45 0.73 0.96
AU
Government consumption/GDP
US -0.02 -0.56 -0.25 -0.10 -0.47 -0.60 -0.53 -0.61
CA -0.64 -0.74 -0.52 -0.56 -0.55 -0.40 -0.83 -0.75
UK -0.79 -0.87 -0.80 -0.80 -0.80 -0.84 -0.89 -0.87
FR -0.54 -0.52 -0.38 -0.64 -0.47 -0.36 -0.54 -0.52
DE -1.10 -1.14 -1.22 -1.07 -1.04 -1.08 -1.12 -1.45
IT -1.30 -1.18 -1.20 -1.29 -1.18 -1.04 -1.29 -1.09
ES -0.32 -1.09 -0.55 -0.33 -0.61 -0.82 -1.08 -1.46
JP -0.95 -0.56 -1.20 -0.98 -0.76 -0.85 -0.40 -0.67
AU -0.05 -0.04 0.01 -0.06 0.04 0.09 -0.10 -0.1537
Table 1 cont. 
Normal times' Financial turmoil periods
1972-1986 1987-2007 1973-1975 1982-1984 1987 1988-1991 2001 2008-2009
Government primary balance/GDP
US 0.37 0.35 0.47 0.28 0.28 0.30 0.34 0.54
CA 0.21 0.22 0.20 0.27 0.25 0.27 0.21 0.29
UK 0.13 0.27 0.28 0.06 0.16 0.22 0.29 0.43
FR 0.24 0.19 0.32 0.19 0.16 0.16 0.19 0.26
DE 0.05 -0.08 0.04 0.04 0.04 0.02 -0.06 -0.18
IT -0.32 -0.07 -0.44 -0.24 -0.20 -0.18 0.00 -0.14
ES 0.01 0.17 0.02 0.14 -0.02 -0.03 0.16 0.76
JP 0.20 0.19 0.15 0.17 0.16 0.14 0.21 0.14
AU 0.10 0.08 0.07 0.12 0.15 0.22 0.03 0.13
GDP deflator
US 1.34 1.24 1.43 1.33 1.28 1.30 1.21 1.25
CA 1.46 1.84 1.90 1.28 1.67 1.81 1.82 1.87
UK 2.38 1.40 2.82 2.15 1.71 1.74 1.35 1.24
FR 1.53 1.47 1.79 1.50 1.49 1.58 1.42 1.49
DE 2.81 2.95 3.39 2.64 2.78 2.90 2.92 2.91
IT 2.42 2.47 2.47 2.35 2.33 2.51 2.51 2.36
ES 2.22 2.65 2.44 2.39 2.45 2.54 2.62 2.86
JP 0.96 0.85 1.33 0.76 0.88 0.91 0.72 0.67
AU 1.75 1.99 2.09 1.67 1.66 1.90 1.97 2.11
Exports
US 3.69 2.82 3.27 3.58 3.09 2.57 2.96 2.80
CA 1.16 1.76 1.80 1.02 0.66 0.79 2.02 3.47
UK 2.15 2.07 2.31 2.24 2.23 2.35 2.03 2.00
FR 3.03 3.03 3.11 3.04 3.16 3.12 3.10 2.70
DE 5.05 4.81 4.96 5.15 5.55 4.93 5.23 3.85
IT 4.15 4.49 4.07 4.29 4.76 4.56 4.64 4.46
ES 1.91 2.21 2.19 1.93 1.97 2.13 2.18 2.73
JP 2.67 2.25 2.71 2.81 2.73 2.81 2.06 1.38
AU 0.49 0.51 0.96 0.75 0.69 0.89 0.58 0.39
Imports
US 0.04 1.75 -0.12 0.30 1.61 2.00 1.32 2.01
CA -0.97 1.61 0.82 -2.66 0.03 -0.13 2.17 3.76
UK 2.77 3.26 3.33 2.88 3.13 3.61 3.15 3.30
FR 2.72 2.97 2.86 2.76 2.86 2.97 3.00 2.98
DE 2.71 2.45 2.78 2.90 2.99 2.85 1.50 2.50
IT 4.53 4.30 4.79 4.57 4.32 4.44 4.21 4.09
ES 3.66 5.12 4.26 3.18 3.80 4.21 5.14 7.19
JP 2.46 2.19 2.92 2.40 2.21 2.44 2.21 2.23
AU 3.01 2.59 2.95 2.80 2.50 2.18 2.86 2.50
Real effective exchange rate
US 1.39 1.68 0.86 2.34 2.27 3.01 1.75 -0.19
CA -0.59 -0.43 -0.11 -0.83 -0.91 -0.79 -0.50 0.03
UK 3.61 1.32 2.91 3.76 2.68 2.11 1.10 1.30
FR 0.54 -0.23 0.38 0.63 0.43 0.31 -0.39 -0.44
DE -0.83 -0.75 -1.13 -0.90 -0.86 -1.03 -0.76 -0.82
IT 0.42 0.43 0.30 0.66 1.30 1.91 -0.44 -0.08
ES 3.01 1.16 3.10 3.60 3.06 3.17 0.63 0.23
JP -5.04 -5.16 -5.74 -5.57 -5.91 -7.46 -3.78 -5.22
AU -0.51 -1.97 0.48 -0.83 -2.11 -2.27 -2.12 -0.68
Terms of trade
US -2.02 2.45 -4.47 0.53 -8.66 -6.08 -1.55 0.42
CA 1.20 -0.60 2.09 0.44 3.39 3.73 0.58 0.93
UK 0.14 -0.44 0.11 0.29 -0.01 0.15 -0.81 -0.41
FR -1.31 -1.19 -1.07 -1.41 -1.40 -1.02 -1.47 -0.91
DE -2.88 -2.94 -2.82 -2.76 -2.82 -2.71 -3.11 -2.74
IT -1.43 -1.24 -1.19 -1.31 -1.15 -0.91 -1.38 -1.19
ES -3.55 -0.48 -2.84 -4.69 -2.37 -0.94 -0.54 -1.69
JP -4.77 -4.25 -5.31 -5.54 -4.42 -5.04 -4.28 -1.51
AU 1.40 3.72 1.80 0.86 1.22 1.77 4.22 5.2038
Table 1 cont. 
Normal times' Financial turmoil periods
1972-1986 1987-2007 1973-1975 1982-1984 1987 1988-1991 2001 2008-2009
Short-term interest rate
US 1.40 0.64 1.74 1.13 0.70 0.82 0.63 0.62
CA 1.07 0.67 1.17 0.89 0.91 0.93 0.64 0.74
UK 0.73 0.85 1.21 0.68 1.24 1.12 0.90 0.98
FR 0.81 0.29 1.29 0.61 0.74 0.57 0.45 0.82
DE 0.47 0.22 0.61 0.47 0.38 0.22 0.30 0.13
IT 0.54 0.22 1.42 -0.09 0.33 0.17 0.42 0.68
ES
JP 0.58 0.09 0.57 0.28 0.38 0.31 0.08 -0.02
AU 0.75 0.86 1.13 1.02 2.10 2.12 0.74 1.23
Long-term interest rate
US 0.62 0.52 0.67 0.56 0.55 0.54 0.52 0.47
CA 0.67 0.48 0.77 0.55 0.60 0.64 0.42 0.58
UK 0.23 0.19 0.38 0.15 0.15 0.16 0.19 0.17
FR 0.43 0.25 0.65 0.22 0.30 0.30 0.22 0.16
DE 0.37 0.24 0.47 0.28 0.25 0.25 0.23 0.17
IT 0.26 0.37 0.53 -0.06 0.17 0.18 0.43 0.40
ES 0.39 0.35 0.61 0.13 0.20 0.29 0.36 0.25
JP 0.27 0.06 0.47 0.12 -0.01 0.06 0.04 0.03
AU 0.31 0.39 0.28 0.36 0.60 0.56 0.35 0.19
Equity price
US 9.90 12.54 6.97 20.03 12.78 11.06 13.25 2.71
CA 3.26 1.56 2.34 2.97 1.68 0.18 1.72 2.09
UK 1.01 1.40 1.65 0.94 0.82 1.28 0.91 2.15
FR 7.06 6.55 6.05 6.92 6.46 5.68 6.34 7.14
DE 3.38 13.92 1.49 4.44 25.50 23.82 16.76 1.81
IT 10.31 11.38 7.20 9.40 9.26 9.43 10.44 9.46
ES 8.80 12.22 5.87 20.95 11.55 9.67 13.41 1.11
JP 6.28 5.91 7.02 6.01 5.40 5.51 5.53 6.78
AU 2.62 2.89 1.61 1.69 -0.90 -1.08 3.71 3.59
House price
US 1.54 1.55 2.94 0.59 0.22 0.38 1.27 4.62
CA 1.27 1.02 1.21 0.91 0.63 0.23 1.15 1.23
UK 4.16 7.53 3.48 2.15 1.90 2.06 8.87 17.39
FR 2.03 2.20 3.03 0.97 0.50 0.07 2.64 6.81
DE -1.45 -2.20 -2.17 -1.34 -1.66 -1.95 -2.17 -2.49
IT -0.10 0.12 -0.41 -0.36 -0.26 -0.56 0.34 0.06
ES 1.17 3.18 2.27 0.22 0.54 0.65 3.71 5.12
JP 2.12 2.47 1.32 1.68 2.05 1.75 3.06 3.80
AU 0.02 0.23 0.06 -0.46 -0.72 -0.88 0.69 -0.25
Credit
US 1.47 1.60 1.50 1.33 1.61 1.85 1.54 1.35
CA 1.54 0.63 0.67 1.72 1.44 1.29 0.67 -1.51
UK 1.75 3.40 2.06 1.14 2.19 3.16 3.91 1.01
FR 0.97 2.19 1.03 0.81 1.41 1.61 2.29 2.11
DE -1.52 -2.59 -2.17 -1.35 -1.70 -2.06 -2.62 -3.04
IT 0.10 0.46 0.36 0.11 0.31 0.22 0.61 0.61
ES -1.67 2.42 -0.90 -2.94 -1.00 -0.69 5.57 0.98
JP 1.20 1.59 1.64 1.20 1.40 1.72 1.49 1.62
AU 1.35 1.65 1.28 1.27 1.35 1.33 1.71 1.74
Notes: IRFs refer to the levels of the variables and the 1-year horizon. In percentage points (interest rates, 
unemployment rate, government consumption/GDP), in percent (all other variables). Columns 2-3 show IRFs 
during ‘normal’ times (without financial turmoils), columns 4-9 show IRFs during financial turmoil periods. For 
details on the dating, see the text. 1973-1975 refers to 1973Q1-1975Q4 and the Bank Capital Squeeze, 1982-
1984 refers to 1982Q3-1984Q3 and the LDC Debt Crisis, 1987 refers to 1987Q4 and the Black Monday stock 
market crash, 1988-1991 refers to 1988Q1-1991Q4 and the Savings and Loan Crisis, 2001 refers to 2001Q1-
2001Q4 and the burst of the dotcom bubble, and 2008-2009 to 2008Q1-2009Q2 and the global financial crisis.  39
Appendix
Figure A.1: Loadings of financial variables with respect to the FCI 
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Notes: The estimates of the loadings are based on a one-factor model where the factor is the first PC (our FCI) 
extracted from the 45 financial variables. This FCI is provided on Mark. W. Watson’s webpage. AR(1) processes 
for the residuals are allowed for, in the constant parameter case using the Cochrane-Orcutt procedure and in the 
time-varying parameter case using the estimation procedure described in the methodological section of the paper. 
Some of the 45 variables are not available publically, and we only provide results for the available variables. For 
the presentation of the results, variables are ordered with respect to their (constant) loadings. 41
Figure A.2: Contributions of groups of financial variables in the FCI 
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Figure A.3: Robustness analysis I: FCI ordered last
(a) Time-varying FCI shock volatility 












































































































































Notes: see Figure 3.43
Figure A.4: Robustness analysis II: Shock volatility as a function of past squared 
(latent and observed) factors
(a) Time-varying FCI shock volatility 


































































































































































Notes: see Figure 3.44
Table A.1: Data included in the factor model 
Variable Source Treatment
GDP OECD, ECO 1
Private final consumption OECD, ECO 1
Gross fixed capital formation OECD, ECO 1
Residential gross fixed capital formation OECD, ECO 1
Non-residential gross fixed capital formation OECD, ECO 1
Government consumption OECD, ECO 1
Government primary balance/GDP OECD, ECO 0
Industrial production OECD, ECO 1
Unemployment rate OECD, ECO 0
Exports of goods and services OECD, ECO 1
Imports of goods and services OECD, ECO 1
Total factor productivity EU Commission, AMECO 1
GDP deflator OECD, ECO 1
Consumer price index OECD, ECO 1
Export prices OECD, ECO 1
Import prices OECD, ECO 1
Equity price (real) OECD, ECO 1
Residential property price (real) Hofmann/Goodhart (2008) and BIS 1
Private credit (real) BIS 1
Short-term interest rate OECD, ECO and IMF, IFS 0
Long-term interest rate OECD, ECO and IMF, IFS 0
Real effective interest rate BIS 1
Bilateral exchange rate with US Dollar Federal Reserve Board 1
Notes: 0: levels, 1: log difference; equity prices, residential property prices and domestic credit were converted 
into real variables by division by the GDP deflator.  45
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